[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

-

WWAY lawo | F oyl | pylen Jlo | Lad (b iy pole olRid1s almo

DNA allab (yousis s Real time PCR s )l m

gl Allss

oS Sy

T U3y 0955 o ) ya1 18 y99 ol (¢ yaen SUL

VRY/ A callie oy )l

Ol el Olpl gl gl ( JoSdge (SB5p (ASu Y
VPR YIYF sallie s o

ouuS

""‘5)"9" 05)3)"'“" "\"Jﬁ" QL‘)} 2° "’"")“) LS“"L“" = &vIRI LSLQ’W?“ “ g.s"‘“l C““b 22 &5 Sl LQU"IS?"L“‘ )l Ls“")l?‘l} L‘*’uﬁﬂf*“ ban 9 &)
ol 5l Bas da Sogll l ausesd jo (LB slabs, Glacusgame s43g e 4 050 0 Jpame 3jly lije StlS gl 5l Slakd «S5elam Gbiwe 4o
il oo b callsb ) jo Real time PCR ol 5 o po (J550g0 (g, 5 ooliil caslllas

5,5 plxl SYBR Green | 5, oS 4y Real time PCR _ziSTy o1 51 Jlgie (slocd; s 5 b3S o\bjeo 5| DNA zl Sel b ol - igy g dlge

0,5 s o laslinl pove SeS 4 DNA ()l PCR iiSTly ploxil g 49,8 sl 5I DNA gzl j5einl 5 g 20008 oy 0 laibiw] g

Syl Geizen ol (LiS Jpame 550 2 50 0,55 /0¥ 350 [) DNA (Sogll (l5e ccy 82l dised wiz (53, 2 00 ol (sla o 2 gl
ol L5 oS alilas alge sl 5 K00 b LaiSTy 4355 b «igd STy 5 ond b

30 380 jlns 9 60,55 g, SO lgie 4y Wilgi o Real time PCR (LS as” ols yLis g ol (g5ke din o3l 50 56 dl sl (398 anllas 16 S A

Del 03y S A oS g8 agyls SV game plu g (9,850 50 (b 51 (LBUDNA glo oallbl jaseid Cqz gadys STy

SYBR Green | (Real time PCR (g 8 yisol ccuS yig5 (229,10 &Y guamo DNA LIl b o s wlols

(V) Sl ooy 5 IKT
Shlased ok U e S slml b lagys 3,0
el el L:odl 3Gyl ais a5 wuS o J 1 ey
(1) 098 o0 (w9 g 2o 9 SHgegs wo 8,See b ol iy
SRl bl qas w)ls S99 agyg Bl 5les; 4w
g oad adg W slaggppnl Jols a5 al pé
bug ool ody by sl gl g bowwsSs
9 b 00iS sla gl lawg g sidloe LIS (9,8 pl

dodlo

Gl j0 &S s plSanle 5l Gloolgls by, 5]
Olye g 2l (ol i (omg pg slatigie 4 (515 el
Jos Jsbo mhaw (sboosi 15 4y colaz! Jlail cyz K]
50 lagT 5l eolatul el bagyg ol julas o 8,Slee oS o
(MS) s, 85e0l Jille c2eilen (pyrad (los e oy
Jobss sl el by 8l a8 Codly (ol 2SI ey

slacigic o fuly )0 oSl T i slopiuss o

oSy 0aSils ( JoSlge 5 (Il Slachox 5550 192 )8 y93 ol (G 1] gunn onns o

SYAMV-TYYEAVY il ol a3 ecnaid (Sebi psle olSiails
Email: taghin@yahoo.com

journal.fums.ac.ir


http://journal.fums.ac.ir/
mailto:taghin@yahoo.com
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

WAY by | Foylod |yl Jlo | Lud (S pole olRiils alxo

m Ubled 9 Uglhoo 3L

ey 99 Jlasl 4y 5 DNA S ailisl mhaws (w2 s,
O iy 5l S aS Wil e als, S DNA o solas
4 oigd Jale (piisn ol 4 5N 5 ol (S s
(V0) &5 oo fas 425, S5 DNA

Realtime oSS oS 5igh (g slogylo adgs mlio 5o
Cyyo 4 O] oS Mis eeni 3 DNA 255 > PCR
sl Jg plols cel Joe nl gy )5 4 plojen
V) 098 oo diges G 0 ol Hlade s s DNA solais]
5 bz,B e uSL oluls c> Real time PCR s,
AAOV-TY) Sl a8y )5 4 (g n slagls jo g ng
wolas! Sluls cy> Real time PCR 51 oolatul
V)l 00 5y 30 aeensdl ,o DNA sl allsl
oolaiwl sl  Real time PCR 5g, 5! slo Jlu jo (VY
5l 56 DNA _allsb lulis > ISYBR Green 5, 5|
@ @)l DVgame 13 olie ploie 4 (e Fraes (e
(YF) Cal b S

B Sl 5 VL sloaiy s ol 2y o o 455 L
Sleolawl sl ,» Real time PCR olais! g ol Lo
3l 56 DNA sle a5l aseis ;o SYBR Green | XS,
obelr 09855 «oS F9 a)ls Jpame ;o Ecoli 551
o Soall anieis oSl o], 45wl o 16S IRNA g
el 00 533 Sel )Ty 5 3l S 9> s DNA
L sdg, 9 Olge

SFSLWBLI0 (oS 5y jof g ) 1digod Cls )
ol el oS g SYgame g ol a5 EocOli
gl 3o ol 51 S S g b b j Glpl gl gl (sadgs
5 g 0 medli LB broth Luse s oo 8 g5l Liulo]
o3l LS (535, aild jsb 4 ol 5 (Gl ax 0 YV eileSTl

31 DNA zlzl co 16386 pgi5 glypmwl Y
g od bl s oo F oliee 4 ooyl azels YE cots
4, 12000pm s 5 28l JUizil o,z oo ¥ Cogaig)Ses 99 4
O D A5 590 (25 @le D el ke adBs ¥ S

journal.fums.ac.ir

laoY (59,8 sl Jolds aS I b aigds oo 0ded T (slo Johos
(Fd) ol oo

Sy Sz &5 ) Gt I ol Ole o
B 4 Sen 2l SYgame ple g oS S G980l
2blgs sl s (E.coliy o5 Loty 3/ _aie o5 5,55k iy, oo
S s g Zeasd 3] ladaize jo ol g g )
cde 4y 0 5,5SL ol Gpmizmed (F) a5l e 0nd aslis SLlS
K ot Bl gz SodisS 5 2axis slagiSy o o
(VeA) 095 oo Cgmns Lol (0 e

@93 SlacSan g ol pleie 4 E.cOlil ool
ozl it (JuS Slapiue sbml p by oS 5y
Ol Jshs DNA jpo L3 jlond wdgi ¥ game g5lusTy
gl el aedss T (Ll 5o 5 (1) SYgame g (o 0
oY) Al o gl

Ygame ,3 DNA gloalsl o> coenl 4> S
aS 04l 3529 GGl pl 1A il ouis asine g9 4 o9,
5 ot HFULS e Suli3 pisws S)ly il DNA ol
05 Se ol = by Jske slops Gl gl 5o s 2l
@l DY gamms oaijle loes b plpln (VY) 008 4l
5035 JysS 2l Jyarme ;0 1, DNA sla allBl 39,5 wulb
osile SBL DNA slxe e ailed (6,5 ojlail 1) byl jlada
ao (FDA) G 0l s ls g 13 plojle S5 51wV game o
o glojle S 5l g wibioe Jpaze 593 50 50 0598
Slre iJgaze 593 32 50 @ S gilos 9> B Lyl apslodl g Sl
O 098 oo a8 5 L5 o

2 9 DNA ol o sla gy ol Jlo wiz s
o Sosll oS ke el cgz DNA S aibin] mlaws
OF) ilazs, IS 4 gs)ls SYgams .5 DNA

DNA Jlsl 4l 5 DNA o5l o (3, (SIS Jo!
6L slas, S5 DNA @ (0gp) Koyl lacs, S
selle gl oo il o 6o s gSlla dlh Ky o oF glbges
S0) 09 o0 Sbml Dglate all; g0 b slais; 50 DNA G
Gl e a5 (ljee DNA JSis ars ) 5 ,S5l5 DNA avs,
L Jsgome dgas bawgs oad a5 JuSms dumlio alowg 4 )]
B9 oo (6 S 03Il e laibinl diges Jawgs oud adei JUSKw


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

WWAY lawo | F oyl | pylen Jlo | Lad (b iy pole olRid1s almo

aolF oile ax 0 £l V0 o ol ole ax o
ploul adl VO o 4 o5 ol 4z 30 A0 5 asl ¥ Sos
FdgySe Vo oled px> jo Real time PCR sla STy o
Lyl i plwl Salr A glocaly o obss &jeo 4
SYBR Green (TaKaRa,Japan) ;l xS Ve Jolls [iiSTs
3 (JsesSoV » cdale) 2o e S PCR Master Mix
Vo ol oz b jhie O T 4y 5 ROX 5, g Se
s alsl ity S

pe i 9 Xl DNA I Jlge slacd; and -0
Real time PCR iuSTy (g5l gy Cga 10 lasbw]  Soxie
N 5SS VIV 558 VP e oS A e SeSy B
<> Real time PCR oSy g ol angs g See )0 0 595
S olpen 4 olgd Ojso 4 onds ags Jlgie glacd, iST
W ool s (hte J2) 5 DNA i g 25Ty
bl r o lilil e ¢ STy bl o . plal Salx
o) il S 5 (LB eme) DNA clale o 8
dsle gl o lalivl sove ol 3l ad e I (G0g0c
Al oolatwl (6,885 STy leadl

L 1098 554] (o910 Jgeamo 3| DNA gl sl -
15 o5 9l PCR 5l 0aisS cusilon olse jpia> 4y dzg
09ty Jub gl S5l ¥game ol 0508
Jid o9l oS5 5l wgai B (5,91 gos 5l e o ool
s Jelys 5985 (Sl iy sistd o ad Selys 3,852
0l S 5 005 L ddiges ded (g ouls o gl atan
&yso QIAGEN oS ol jgiws 5k DNA ] 5l
Y o OgdgSan 50 bl 0 ssel Cews 4 DNA 4 cé 5
2 (53] ge 6 yelg S

Olyo amwlxo g Real time PCR  poSlg plxil -Y
oSy el 5l ey 1398 50) 53 99290 DNA LallBb
3 ide e & SaS @ 5 obgs &g 4 Real time PCR
28,5 Sl w02 (290 Sjge 4 25Ty e sl &5 (CD)

DNA allab (yousis s Real time PCR s )l m

oS 5l Al i e VA e & 2oS Joall s oo
50 Ceblo s o] JLos 4 g o a8lol adiges 4 oS ogate
Fdg e Vo5l s 1058 )5 43Sl 01,3 il 4 50 OF (sles
g el o ol jo ol solaiul iy man Cga K jLesis
W8S Jolo i9am Jslme Sy 5 285 g0 sk JalS
5 <d8,8 Oy90 QIAGEN oS Josdl jgiws Gub 15 aaldl
o 9 <85 plnl ke slas (59, 2 DNA Ggiw i
5 <alé 23y ol DNA gl il ogais 53k L pint
YA5 Y5+ Slagse Jsbo 53 oad sl DNA (555 JS>
ND-1000 Olpogl  jiegidg mSwl  oiws L eyl
0,5 s (BioRad,USA)
LQ16SIRNA 5 4l oS5 Cge 1yl (2l =Y
Slos ol Ecoli 6 55L o555 DNA 5l a5s2lSsi VFY Jobo
gt o] s 4y NCBI (5055515 55 oS0 51 a5 0,90 >l
Applied Biosystems, Foster city,) ;81 5, oS 4
slllas 550 5 sl Primer Express Ver3 (CA,USA
o dgs syl Jlg o8 b solais! gl el
Wb oole b ylaw 3 O jee

Fw-5'AAA GGA GAC TGC CAG TGA TA-3'
Rw-5’AGG TCG CTTCTC TTT GTATG-3'

b youlyy JIs5 090 JoSo 5 (5599508 pas 5l (Lol Cgz
sloJls g5 o sty 0 saisilSs sla s L
BLAST Search tool oL BLAST cwand [0 ous )b

o, »_http://www.ncbi.nlm.nih.gov/Blast . ,s! & NCBI
LA

5l 398 aslllas ,o :Real time PCR oSy plxil -¥
Applied ) ABI 7300 Sequence Detection system oKcws
- sboj 4ol .o oolal (Biosystems, Foster city, CA,USA
Al ploeil dl> o d jo oK olos

b s ¢ oI DNA (yas 0,5565 4 yeie a5 gl al= 1o
ey 5 0, (il 4z ;0 U (sles ;5 035 oo Sl ienly o3
3 DNA (6,555 (23515 cpgo al> o 50 .28 5 plowil adds S
94l Ve Sow o5 ile a0 A0 sles b g S e
al> o .28l aslsl sl YO Gow a4y ol 5 sile a0 #e sl

W Ojgo a4 09d Fovo b KIS Jomin o 5§ > SLL

journal.fums.ac.ir


http://journal.fums.ac.ir/
http://www.ncbi.nlm.nih.gov/Blast
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

WAY by | Foylod |yl Jlo | Lud (S pole olRiils alxo

m Ubled 9 Uglhoo 3L

e Ll Dladad 55T pae g (euld pasl ) o el o e dolas o 0ulds drwle sae poly 1B L e g A
NQ N CYON) IRV IPUUWIVIE WA V- E SO PPN Cewd 9,8 5l 40 9290 DNA LallBb e o jlailes!

4 Real time PCR  jiSly 09 colais! 5 covlus ol
g besls chle 4 umes g Jlasl oy (Jlasl sles eIt

oIl Cez crlpls o)ls (K STy bsle jo el L Ecoli 6 25U DNA Jlsie slocd, 1255 oL 5l e

Sile e Jelse cnl (25 (o polatSl g Cumlis Sl e 0 S 5S IA e Sl ) e slacale Cos
oS 50 JoesSen Ve lajeiln lp celie cile ol Real 1Ty gla S slaws o DNA clale ooy I8 ol
g o5 il az s Frplp oollae Jlail gles ol SLSl gl a (y s L s logel S g 0B a5 time PCR
S e oo ke T 090> e alex Sl lagyeslS cilale (O ogas) del Cews 4 +/3A 5 5V

32

30 B

28 -B

2 '
% I
24
ki

322

20 .

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

-0.50 0 0.50 1 1.50 2 250 3 3.50 4

DNA cdbilé o,

157) PCR 25Ty (sla IS olasd g (a8 5me) DNA clale (2 8 Lull 3 so53 DNA Jlgie (slocd, 1255 5 lusbinl simin 1) I3 gos

el Cas 4 138 (RY) (s o L-YITY il e s oo ((5090s

b9y Somle ab (asede 4B Vel cclie JLail gloy e 4y SYBR Green | e 5l K, 5l ol addllas o

A 9> 5 DNA Glaoalbb jaseis cuar oad ililol) Jigies (Ko o5 Lt 1ol ol oole ol osliial Lo K51
St pln § i nl ey Joame 590 50 50 05550 4 a5 WS e Cunls g5 s 48,5 5 glans, o5 DNA
V) DNA (galis yon (5 slabg, o ond ()15 slael 51 1Ly 5e8 o oo DNA JgSge 4y solais] 8 sb
rein (o5 S YV DNA aibwl oy ()25 (215550 i pue 5 590 o35 labad ol 1355 el g

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

WWAY lawo | F oyl | pylen Jlo | Lad (b iy pole olRid1s almo

DNA alal (ausis »s Real time PCR s ,ls m

N pSel Ve 5l 6L peis Jlge slacd, Kby 4 bge 6,55 sl o (RReal time PCR STy jo .0l
(Y jloged) Wog o5y g auidly Sligeen ;K06 L ojlge ST 0 SUgs sla STy

0.50
0.40
<
5 030
e
“3 020
a.,'
} 0.10
3
0.00
-0.10
60 65 70 75 80 85 90 95

(31,5 w4z y0) Lo

Iy o) S gimmie A Loliws 51 13L )0 (g j950e) S ysld JUSKs 3ios 5 (B8] j92e0) oo (bl 5 (gd (piomine) SS&5 gimeie Y Hloged
el (oald youl ) o yasl s Jlasl pae [ KL B Logds oo 0,5565 81,5 il az 0 AF (glos 1o 1Lai 0550 (6,850 axkad a5 o oo LS

1.0e+002
1.0e+001

1.0e+000

g

1.0e-001

1.0e-002

1.0e-003

omile gl ol

1.0e-004

1.0e-005

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Wbl S

1 F & |- B “ a & & |- . . - a ca e a EX &4 . . 0 .
g S g eSS VIV e Sl el lsie slacd) 05580 /A Jlp S5l Ve 5l Jlgte slacd; b (oogi) Slabad 1255 ionie ¥ loged

el 435 850 S5le 335 Rl T S 4 S 9S TA 25, a0 g wload 33,

journal.fums.ac.ir



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

WAY by | Foylod |yl Jlo | Lud (S pole olRiils alxo

m Ubled 9 Uglhoo 3L

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

1.0e+002
1.0e+001

: 1.0+000

i:

3

',j 1.0e-001

j\ 1.0e-002

3,) 1.0e-003
1.06-004
1.0e-005

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

5 88l jemme (59, ailiwl (slo S slaad g8 il 5l oo zl 5wl DNA 355  omie ol jod 40 (6,551 pgsy Jlgie slocd) 1S5 oo :F 510903
ARn = Rn* — Rn~ gRn™ = 8L 50 ) IS g RN™ =die) Syl SO, .l 00l ools lis (609 jse (59, (ARM) 8L 0 il old 15

1=10ng , 2=2ng , 3=400pg , 4=80pg , 5=16pg , 6=3.2pg , 7=0.8pg oo ;iS5 olakad 5,589 2SI J35:) S5
NTC= it J,u8 M=100bp DNA ladder

sas Loyl abial IS (:S0he 9 2855 13 1355 590 ¢ g 655k (0935 DNA - Jlgte slacd; 225 L plojes
(F Joged) del s 4 YYIOA  Sjpo g e O lade 4 (9,8 5l 5l ool 2] Sl DNA

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

WWAY lawo | F oyl | pylen Jlo | Lad (b iy pole olRid1s almo

Obiee Slsie 4 E.coli 635 DNA sla Sogll olulis sl
O 90 (nl 30 a5 0 )5S0 Ve a B Jgame ay
I all gl w9 DNA ool e glagig,
Jolw 5| BUDNA lo a5l 5 (5 o5lail 5l ,"DNA
ol e Lsd g alyie S EBg s o) ol &S iz
Ol e S, Vo Ve Jlo po () Sen o (ol oo
DNA oS (55 o5l ez |, DNA S ailis] mlaws s DNA
a5 Wo,S awslas Real time PCR s, L E.COlT (6 5SU o555
515V 1, Yo Real time PCR g, cds g comlas ] 50
Sz Bro hles g (lowyp (Y1) 0B 53 K00 () 90
@@Sdﬂ9wo¢f)5m‘owwws)mwm
Dgr odis 48,5 18 L ol 0 og,ls aisS
wolaSl g bz s oy by, 5l addllae ol 5o
<> SYBRGreen | X5 5l oolaul sl , Real time PCR
b Olyie 4 E.coli 558U 5l L56 DNA  Sogll ausess
o lasbisl core bl 5 g Swil Sloj jo ccwnlin sonlus
Ses las o9l O¥game o |, DNA sla Sogll ol
&l a5 16STRNA 5 a5l la Sogl ol ololits cp
6L bt ladygm (o o (Sob cblis 4z s o i
w...sb 29 BLAST GL.J wLM‘ 5 A eolawl LMbGA
S youl a5 al ools lis (Falslae Jlisl Jelse g9,
5155 %05 il b 2Ty 455 a0 b
SlaisSa (o ST Gezmes Syl K5, sl e Sl
DNA & polazsl jsb 4 a5 85,18 0929 (9255l 5 (J9Sse
SYBRGreen Xl jai oy jlews Jgdigd g0 Juain o5
SYBR XK, jl solawl sl ;o ovns i G aiil oo |
ek oyl 38> Sl alex 51 STy Luld sl
oley g Jlasl les pulats (s juin aax 5l layeols clale
az ST .(F) o, 395 Jlade JBlas 4 alss ol Jlas]
DNA « Loyl Jlas! e po Sol381 el b paly cdale ol 580

DNA allab (yousis s Real time PCR s )l m

GRSy 50 ol ST (egiy Dlakd CudsS (o) S
Aoy <IN 5,985 5SUI 5 50 (iaSTly Y gaxe (Real time PCR
b cax Voo oilail b JeSge Sl 5l asals (g 181
g b oolaiwl (358 STy ,o (100bp Ruler, fermentas)
O JS8) ael cass 4 5L i VB Job a4 olaasl
SI0ged ol (59, 5l o laslinl poie aloles ) Glogel SeS 4
Y=-) ol aseie (YVNFY) Jlages Tawe 5l (5,6 9 (TIYY)
Slis X aibin] S sias oLis Y o (3.23X+27.141
A e 2ib o Gtolejl 0550 diges e o )5 saims
50 odal s aibin] slo IS oSl 5P loges SS
P Y sl a4y ad eslinul (98 5l (lgs (5SS ST
Ol 69y 3l g X polie wlael ol oS a5 .o ools 1,3 alolas
9l Jeaze ;0 35250 calBl jlade les a5 DNA clale
WJpaze 595 2 0 a5 1V Wil (9l
00D arogi loxe e I 71eS Jlews (e (nl ol 6 S o5l
395 2 50 pS S Vo) el sgyle g 1 sl Lansss
S Al g Sy

Al ol & Eccoli 5L Joho DNA oL g0
& G0 ).la.'> J.ALC g_i.a u‘}...c Le) O)‘}Q..Q ‘&_A.AS)JSJ UYBM B
) ool S Sl S 5 ial slojlone daglosl S
a5 b los ST asg (Y gasms Sogll pac 5l ylisebl s
gl (e 5o Oliee Jsho (LB L Ll il ot @
A.JY}M L oslo ‘;L: DNA )LLQA k)"‘""" “,95)49., 69)‘»)
u.Q}AJ))ISAJdl.Quuj) (Y?) Cnl owﬁm}wsgﬁ)lo
3235 5 b (ga> b ol DNA slo allbl e s
5 o s olii 5 1) b Sogl Suil Jlews ol5ae a5 anily

Oexd Sz |y DNA fgwlas s (50, Ve oV Lo 0 o)
e (29,00 SYgaxe ;o 6L Jsh DNA LG lade
DNA la allbl aseis jo ol Cawlas e a5 a3,
OhSe 9 Silg clie cimgly ;0 (YY) 09 0,595 YO 0> U
($bl Lalis sl [, DNA ¢pgrlsy o og, V-0 JLa 5o
OYgame s3> a5 DNA glo Sty o0 bie Jsbo DNA
9y (! Comla 285 (Byre wiilioe S S (29l

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

WAY by | Foylod |yl Jlo | Lud (S pole olRiils alxo

m Ubled 9 Uglhoo 3L

29 dsaze adgi Lk ,o Geizmes 5 Jgaze 0l > 0 )
LS Lgﬁfa)'l..\.}‘ ‘G:Le‘) Lgl.asoa)sj)é

S 79 9 Sl il 4 ogdle Real time PCR i,
0uls plad Ceond g 0l Cae s ‘QLMJ 63,5 lyls YL
S 550n ol lo S5 ol £samme 85 il go 55 sl
91 adsi 3510 )0 sl by, o plsie 4 ol T ole
Y game 13 DNA lo allsl liee sarsis Cuo
L olen ol apal 005 ool o)l S J5sS g cuS S8
95 AL Jlao b 09l SYgame (388 b9y 65,5
adye ik a4 Sl sbes bl b Gllas |) codsS 2S1oo
Sged

RS Ao prime GliSes S clozj 5l alaws o
9 990 553 @il ) a3Vl lpl jetul gl AS
B o andllas ol ol 1y S JleS s5a5e 250 BT olir
adh bl 5| e Kby psle oSl 5 hngsy i
Sy Fe S al alosl YAIY /00 e o,led b gygmetils
ooy Feog g (San pole oRails Ly laan e
03,5 eals Gl yiely gt bansgs laay o
B o)l
&l 0s S5 edlel ) oxdlie o,l5 aigS e B ain g

References

1. Fensterl V, Sen GC. Interferons and viral
infections.Biofactors. 2009;35(1):14-20.

2. Content J. Mechanisms of induction and action of
interferons. Verh K Acad Geneeskd Belg. 2009;71(1-
2):51-71.

3. Grandvaux N, Tenoever BR, Servant, MJ, Hiscott J. The
interferon antiviral response: from viral invasion to
evasion. Curr Opin Infect Dis. 2002;15(3):259-67.

4. MeyerO. Interferons and autoimmune disorders.Joint
Bone Spine. 2009;76(5):464-73.

5. Wang H, Zhou M, Brand J, Huang L. Inflammation
activates the interferon signaling pathways in taste bud
cells. J Neurosci. 2007;27(40):10703-13.

journal.fums.ac.ir

L:oOT wolaiz! e S¥lail olidl Jles! (S e oo o3I

Sy oo yudon
WSIIDNA @ | b ool Jlasl axes o 9 5505 5| DNA
b slls Slind sloog 5 4 by cpl avs oo 13 il cou
Jlail bowd el g ooy Jaie DNA gloals; o ot
Shde Sl e g cdale Gl wed oo oS @ b el
Bl Cows 4 YAFY g VEIAY o ol o sl sla S

il se osdls YIAEXY « Y Jolas EcCOli (6 551 JoSge o,
s pgis 50 16S IRNA Jlg 5l ases Cie hawgin job @
oly oy, Cumlus pol> dalllas ,o .5 )ls 3e>9 E.COlT (5 2S1
3loo (6L (0933 DNA Sl 5980 < /A Jslas ond (g5l
F9s0 p 7 4 O el 5 O3> e 00e Gl Joas b
A WP sae i dae o ol 0o bg VPV sae (o 5SL o

SS9l yam 0 a8 ol T oaims (las e8] ol s co s
aS Sl )Ql:é ‘693 W) G)LAJ‘ o|) L}"’ﬁ) ‘&j)b u‘)!yw o
Slo 3l aseas V1P PSlas 5 EccOli (6 ,55L sae VPV JSlas

ol e asis ialejl 0,90 diges jo |, 16S IRNA - 5
Obiee 5L 5l (26 DNA (sla oalBb e Wil oo (B9

6. Banexy F. Recombinant protein expression in
Escherichia coli. Curr Opin Biotechnol. 1999;10(5): 411-
421.

7. Jana S, Deb JK.Strategies for efficient production of
heterologous proteins in Escherichia coli. Appl Microbiol
Biotechnol. 2005;67(3):289-298.

8. Swartz JR. Advances in Escherichia coli production of
therapeutic proteins. Curr Opin Biotechnol. 2001;12(2):
195-201.

9. Shukla A, Jiang C, Ma J, Rubacha M, Flansburg L, Lee
SS. Demonstration of robust host cell protein clearance in
biopharmaceutical downstream processes. Biotechnol
prog. 2008;24(3): 615-622.


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

WWAY lawo | F oyl | pylen Jlo | Lad (b iy pole olRid1s almo

10. Hoffman T.Anticipating, recognizing, and preventing
hazards associated with in vivo use of monoclonal
antibodies: special considerations related to human anti-
mouse antibodies. Cancer Res. 1990;50(3):1049-1050

11. Rathore AS, Sobacke TJ, Kocot DR, Morgan DR,
Dufield RL, Mozier NM. Analysis for residual host cell
proteins and DNA in process streams of a recombinant
protein product expressed in Escherichia coli cells.
JPharm Biomed Anal. 2003;32(6): 1199-1211.

12. Walsh G. Proteins: biochemistry and biotechnology.1%
ed. West Sussex, England: John Wiley & Sons; 2002.
P.205-206.

13. Eldering JA, Felten C, Veilleux CA, Potts BJ.
Development of a PCR method for mycoplasmatesting of
Chinese hamster ovary cell cultures used in the
manufacture  of  recombinanttherapeutic  proteins.
Biologicals. 2004;32(4):183-93.

14. Wolter T, Richter A. Assays for controlling host-cell
impurities in  biopharmaceuticals. BioProcess Int.
2005;3(2): 40-46.

15. Kung VT, Panfili PR, Sheldon EL, King RS, Nagainis
PA, Gomez JB, et al. Picogram quantitation of total DNA
using DNA-binding proteins in a silicon sensor-based
system.Anal biochem. 1990;187(2): 220-227.

16. Kubista M, Andrade JM, Bengtsson M, Forootan A,
Jonak J, Lind K, et al. The real-time polymerase chain
reaction. Mol Aspects Med. 2006;27(2):95-125.

17. Jeong HS, Shin JH, Park YN, Choi JY, Kim YL, Kim
BG, et al. Development of real-time RT-PCR for
evaluation of JEV clearance during purification of HPV
type 16 L1 virus-like particles. Biologicals.2003;31(3):
223-229.

18. Lee DH, Jeong HS, Kim TE, Oh SH, Lee J, Kim IS.
Real-Time RT-PCR for Validation of Reovirus Type 3
Safety During the Manufacture of Mammalian Cell
Culture-Derived Biopharmaceuticals. Korean J Microbiol.
2008;44(2):56-65

19. Monis PT, Giglio S. Nucleic acid amplification-based
techniques for pathogen detection and identification.
Infect Genet Evol. 2006;6(1): 2-12.

20. Wit C, Fautz C, Xu Y. Real-time quantitative PCR for

DNA alial assds s Real time PCR s )l WQo o

retrovirus-like particle quantification in CHO cell culture.
Biologicals. 2000;28(3): 137-148.

21. Wolf J, Wang L, Wang F. Application of PCR
technology in vaccine product development. Expert
RevVaccines.2007;6(4): 547-558.

22. Martins S, Prazeres D, Cabral J, Monterino G.
Comparison of real-time polymerase chain reaction and
hybridization assays for the detection of Escherichia coli
genomic DNA in process samples and pharmaceutical-
grade plasmid DNA products. Anal Biochem.
2003;322(1):127-129.

23. Lee C,Lee S, Shin SG, Hwang S.Real-time PCR
determination of rRNA gene copy number: absolute and
relative quantification assays with Escherichia coli.
ApplMicrobiolBiotechnol. 2008;78(2): 371-376.

24. Nissom PM. Specific detection of residual CHO host
cell DNA by real-time PCR. Biologicals. 2007;35(3): 211-
215.

25. Lahijani R, Duhon M, Lusby E, Betita H, Marquet M.
Quantitation of host cell DNA contaminate in
pharmaceutical-grade plasmid DNA using competitive
polymerase  chain reaction and enzyme-linked
immunosorbent assay. Hum Gene Ther. 1998;9(8):1173-
1180.

26. Workman WE. Sample preparation and residual DNA
analysis of biopharmaceuticals. J Pharm Biomed Anal.
1995;21(1):479-483

27.Ji X, Lee K, DiPaolo B. High-sensitivity hybridization
assay for quantitation of residual E. coli DNA:
Biotechniques. 2002;32(5):1162-7.

28. Wang KY, Guo YJ, Sun SH, Shi k, Zhang S, Wang
KH, et al. 16S rRNA gene probe quantitates residual host
cell DNA in pharmaceutical-grade plasmid DNA.
Vaccine. 2006;24(14): 2656-2661.

29. Lee DH, Bae JE, Lee JH, Shin JS, Kim IS. Quantitative
detection of residual E. coli host cell DNA by real-time
PCR. J Microbiol Biotechnol. 2010;20(10):1463-70.

30. Lovatt A. Applications of quantitative PCR in the
biosafety and genetic stability assessment of
biotechnology products. J Biotechnol. 2002;82(3):279-
300.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2015.4.4.4.2
http://jabs.fums.ac.ir/article-1-237-en.html

Journal of Fasa University of Medical Sciences | Winter 2015 | Vol.4 | No.4

Page 391 Mamnoon B, et al.

[ Downloaded from jabs.fums.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22285105.2015.4.4.4.2 ]

' Original Article

Application of Rapid and Sensitive Real Time PCR Technique in Detection of DNA
Impurities in Recombinant Interferon

Mamnoon B2, Naserpour Farivar T*, Karimi Arzenani M ?

1- Cellular and Molecular Research Center, Faculty of Medicine, Qazvin University of Medical Sciences, Qazvin, Iran.
2- Molecular Medicine Department, Pasteur Institute of Iran, Tehran, Iran.

Received: 16 Jun 2014 Accepted: 23 Oct 2014

(Abstract

Background & Objective: Interferon belongs to a family of cytokines, which has the most important role in the innate
immune response to virus infections. While producing recombinant interferon in biological host, some pieces of host
nucleic acids remain in product. Because of limitations in previous techniques for detection of these impurities, the
objective of this study is to use rapid and sensitive Real time PCR method for detecting the impurities.

Materials & Methods: First, with DNA extraction from bacterial host cell and preparation of its serial dilutions, SYBR
Green-based Real time PCR reaction was held and standard curve was plotted. After DNA extraction from interferon
and performing PCR, total DNA amount was determined using standard curve.

Results: Studies performed on some interferon samples, revealed that the amount of DNA impurities was about 0.02
pg. per product dose. In addition, the designed primers in the above reaction had no interaction with each other and

other interfering agents.

Conclusion: For the first time in Iran, this study was set up and it revealed that Real time PCR can be used as a
functional and accurate technique in manufacture centers for detection of residual host cell DNA in interferon and other
recombinant pharmaceutical products.

Keywords: DNA impurities, Recombinant pharmaceutical products, Interferon, Real time PCR, SYBR Green |
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